In this study, chemical composition of Barberry integerrima seed and physicochemical properties and fatty acids composition of its oil were determined. The seeds contained 11.4 % oil and protein, moisture, crude fiber and ash contents were 17.0%, 19.1%, 48.8% and 2.9%, respectively. The main fatty acids recognized by gas chromatography were linolenic (ω-3), linoleic (ω-6) and oleic (ω-9) acid (38.3, 37.0, 15.5%, respectively). The density and refractive index of the extracted barberry seed oil were 0.821 and 1.4780, respectively. FFA (% as oleic acid), acid value (mg KOH/g oil), iodine value (g I 2 /100 g oil), saponification number (mg KOH/ g oil), and unsaponifiable matter content (%) of the extracted oil from Barberry integerrima seeds were 0.70, 1.4, 180.0, 197.2, and 2.3, respectively. Color of extracted crude oil exhibited red unit 4.9, yellow unit 18.6 and blue unit 1.9, respectively. Total phenolics compounds (mg Gallic acid/kg oil), total tocopherols (mg/kg oil) and total sterols (mg/100g oil), were 323.0, 111.1 and 762.3, respectively. Specific extinctions at 232 nm (K 232 ) and 270 nm (K 270 ) and R-value (K 232 /K 270 ) were 3.9, 2.2 and 1.8, respectively. The present study revealed that Barberry integerrima seed oil can be a valuable source of oil for food, pharmaceutics and cosmetics uses.
and South America are two centers of variety of the genus (6, 8, 9) . Popular barberry has Asian origin, that presumably relates to Western and Middle Asiatic mountains (10) .
Iranian barberries are classified, according to their botany, into five wild species including Berberis Orthobotrys Bienert ex Schneid, Berberis vulgaris L., Berberis integerrima Bunge, Berberis crataegina DC., Berberis khorasanica Browicz and Zielinski (11) (12) (13) .
The precedent of zereshk slew in Iran dates back to two centuries ago (14) . In commercial scale, Iran is the only country that generates seedless crop (15, 16) . B. integerrima (abi) and B. vulgaris (poloei) are two important barberry species in Iran (17).
Integrifolious barberry (Zereshk-e Abi in Persian syn. B. integerrima) is a very wide distribution in Iran (13, 18) .
B. Integerrima is a spiny shrub with brittle branches to a altitude of 1 to 3 meters. This type of barberry has small, red and ellipsoid fruits, with a mild sour taste and 7-10 mm long and 3-4 mm diameter. There are two, three or even five small fusiform seeds inside the fruit (17). The chemical composition for the most common vegetable oils is well known, while, the information is little concerning these compounds in berry seed oils.
In the present work, cold-pressed and filtered oils from Barberry integerrima seeds are studied and composition of the whole seed and physicochemical properties of the crude oil were determined. In addition, valuable compounds in the oils' potential as extraction, we needed to remove the excess water from the fruit; therefore, to diminish effects of drying process on extracred oil, it was dried in the oven at 50°C for 48 hours (30). Seeds removed from dried fruit manually and were ground by Moulinex grinder (Type DPA 1, CMMF 800W, France).
All solvents and chemicals used in this study were purchased from Sigma Aldrich (St. Louis, MO), Merck (Darmstadt, Germany) and Rankem (New Delhi, India).
Proximate Analysis of Seeds
Crude oil (Soxhlet), moisture, crude protein (Kjeldahl), fiber and ash content of B. integerrima fruit seed were determined using the (31), methods Ba 4a-38, Ba 2a-38, Ba 3-38, Ba 5a-49 and Ba 6-84, respectively. All determinations were done in 3
repetitions.
Oil Extraction
Barberry seed oil was extracted by the solvent method. In summary, for separating the flesh of dried fruits and grinding the seeds, the solvent (petroleum benzene) was added to the barberry seed powder in a closed container and shaken continuously; the ratio of solids to solvent was 1:4, at 25 ˚C for 16 h. Then, the solution was filtered and the remaining solvent got evaporated by using a rotary evaporator below a temperature of 60 ˚C. The pure oil was transferred into small vials and maintained at -30 ˚C until used for testing. The oil content of barberry seeds (g oil/100 g barberry seed) was calculated (32-34).
Physico-Chemical Analysis of Crude oil
The extracted oils were analyzed for density and refractive index following AOCS official methods Cc 10a-25 and 89, respectively (31). Refractive index (RI) was measured by a refractometer (RX-7000a; Atago Co., Japan 
Fatty acid composition
To prepare fatty acid methyl esters 0.1 g oil placed in a screw cap vial, and 1 mL hexane and 5 mL methanolic NaOH 0.5 N were added. After heating vial for 10 min in boiling water bath, it was allowed to cool to about the room temperature. Then, 2.175 mL of boron trifluoride as catalyst was added, and the vial was heated for 3minutes in boiling water bath. After that vial was cooled, 1 mL of saturated sodium chloride solution and 1mL hexane was added and was shaken completely. The vial was settled for 5 minutes and then aliquot (0.2 mL) of the top hexane layer was injected into the gas chromatograph (GC; Unicam 4600, UK) and was analyzed using the conditions defined by Metcalf et al., (36) . 
Total Phenol Contents
The determination of total phenolic content in B.
integerrima seed oil was based on Fuentes et al., (37) .
Determination of Sterols
Phytosterols were extracted from saponified oil sample as described by Dutta and Normén (38) .
Approximately 250 mg of oil and 100 mL α-cholestanol 
Determination of Tocopherols
The tocopherol composition of barberry seed oil was measured based on the AOCS ( 
Determination of β-Carotene Content
The β-carotene content of the oil sample was analyzed according to the method of Lianhe et al., (39) . 
Statistical Analysis
The data presented are means of three replicates ± standard deviation. The data were analyzed using a one factor analysis of variance (ANOVA) and
Means were compared by the LSD test with the Statistical Analysis System (SAS) software. Significance was accepted at 5% level. (p< 0.05).
Result and Discussion

Chemical Composition of Dried Barberry Seeds
The results of chemical characteristics of the Table 2 shows the fatty acid composition of the barberry seed oil, which can be used to determine its nutritional quality and stability. A higher level of unsaturation fatty acid (more than 91%) makes it more susceptible to oxidation. On the other hand, there are substantial data to recommend a diminution in saturated and a moderate increase in mono and poly unsaturated (n-3 and n-6) fatty acids in human feeding in order to prevent some diseases such as coronary heart disease (47). The fatty acids composition varies depending on various factors including variety, growing region, climate and maturity (48) . According to the Table 2, three major the results of present study. (42, (50) (51) (52) (53) . The barberry seed oil contained about 8% saturated fatty acids, with the mainly one being palmitic acid (5.9%) and followed by stearic acid (1.9%). Also, the amount of other fatty acids in the barberry seed oil was very low, like to the results reported in the literature (53) .
Fatty Acids Composition of Barberry Seed Oil
Physicochemical characterization of barberry seed oil
Results of some Physicochemical properties of the barberry seed oil are presented in Table 3 . Physical . This value fell in the range reported for olive (58) . in addition, both measurements have been used to specify the addition of an oil to pure ones (59) . As shown in Table   3 , the K 232 , K 270 , and R-value (K 232 /K 270 ) of barberry seed oil were 3.9 ± 0.2, 2. According to and sterols that may happen naturally or may be formed during the process or degradation of oils (68) .
As depicted in Table 3 , the content of unsaponifiable matters was 2.3 ± 0.2% for oil studied. It was in a close agreement with the 2.4% reported by Milovanović and Pićurić-Jovanović, (69) for coconut oil. However, it was higher than the values reported for cottonseed (70) , oil bean seeds (71) groundnut and melon seed oils (69) , and it fell in the values reported for the pumpkin seeds, rice bran (56) and palm kernel oils (71).
Lately, there has been an increasing notice to studying phenolic compounds from oilseeds, because they stand for potentially health-promoting matters and have industrial applications (72) . These naturally occurring compounds are known to prevent lipid oxidation and have a great affect on the stability, sensitivity and nutritional attributes of oil and its products (73) As shown in Table 3 , B. integerrima seed oil is a very rich source of phenolic compounds since its level (323.0 ± 0.5 mg Gallic acid/kg oil) is much higher than those reported for various vegetable oils (Table 4) . This is within the range reported by Basu et al., (74) As in most vegetable oils, the main sterol in this sample was β-sitosterol, (71.8%). In the B. integerrima seed oil, the other phytosterols were campesterol (15.8%), following the ∆5-avenasterol (7%) and stigmasterol (3.1%) ( Table 5) .
Tocopherols
The determination of tocopherol homologues in isomer at 84.6% of the total tocopherol. As shown in Table 6 , α-and γ-Tocopherol contents of the oil were 94.0 and 17.1 mg/100 g, respectively. β and δ-Tocopherol were not detected in the sample tested. The α-Tocopherol is the most important lipid-soluble antioxidant in human body (82) . The content of α-tocopherol in B. integerrima seed oil was close to the level found in sea buckthorn seed oil and higher than the amount found in the raspberry, blackcurrant (49), blackberry, blueberry, cranberry, red raspberry seed oils (53) , however, the level of γ-tocopherol in B.
integerrima seed oil was lower than those reported for berry seed oils except crowberry and cranberry seed oils (49, 53) .
β-Carotene is profitable for long term storage of oils since it is a secondary or preventive antioxidant acting as a singlet oxygen quencher (83) . Furthermore, β-carotene has been shown to be an antioxidant and a precursor of retinoic acid, to enhance gap junction intercellular communication, and to increase the immunological function (74) . In this study the amount of β -carotene content was 48.9 ± 0.2 mg/kg oil which is lower than those reported for palm seed (39), tea seed (84), olive and sesame seed oils (85, 86) .
Conclusion
There is a growing consumer consciousness for 
